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1 
This invention relates in general to telemetric 
systems and in particular fo resistance type trans- 
mitters used in such systems. 
Some prior art transmitters oï this type are 
constructed of two arcuate contact segments dis 
posed 180 degrees apart on the circumference of 
a circle, with contact buttons disposed along the 
circumference between the arcuate segments. A 
resistor is connected to the contact buttons and 
a plurality of brushes connected to a telemetric 10 
receiver alternately engage the contact segments 
and the contact buttons as relative rotation takes 
place between the brushes and the resistor 
sembly. 
Another type of telemetric transmitter com- 15 
prises turns of wire wound on a core of varying 
or "stepped" cross section to produce a non- 
uniform distribution of the resistance of the 
wound wire on the cote. An additional type of 
transmitter comprises a plurality of turns of wire 2O 
of varying cross sections and/or different 
sistivities wound upon a suitable core. 
The flrst transmitter described above has the 
disadvantages that the use of contact buttons 
make the transmitter very expensive and that, 25 
because of the gap between the end of a contact 
segment and the adjacent contact button, as the 
brushes transfer from the contact segment to the 
contact button an objectionable burning or arc- 
ing occurs about the brushes. 30 
The "stepped" type transmitter is also ex- 
pensive because of the diflïcuity involved in ac- 
curately winding the wire about the irregularly 
shaped cote, while the necessity of splicing to- 
gether wires of different cross sections and/or 
different resistivities in the last type transmitter 
described above renders its manufacture unduly 
costly. . 
These disadvantages can be overcome by utiliz- 
ing a transmitter which is composed of wire of 4O 
uniform cross section uniformly distributed upon 
a core of essentially uniform cross section and 
which retains the accuracy of the above described 
transmitters at a substantial reduction in cost. 
One method of achieving such construction is 45 
to embed two contact sections in the cote on 
which the resistance wire is to be wound for con- 
ductively joining some of the turns of the wire 
to the contact sections after the wire is wound 
on the cote. 50 
It is, therefore, an object of this invention to 
provide a telemetric transmitter employing con- 
tact sections and turns of resistance vvire in vvhich 
the contact.making brushes of. the transmitter 
are in continuons engagement with the turns of 55 
wire. 
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If is a ïurther object of this invention to pro- 
vide a simply constructed, inexpensive, and 
rugged resistor type telemetric transmitter. 
Objects and advantages other than those above 
set ïorth will be readily apparent from the fol- 
lowing detailed description when read in con- 
nection with the accompanying drawing, in 
which: 
Fig. 1 is a view paitly in axial cross section and 
partly in elevation of the preferred embodiment 
oï the invention; 
Fig. 2 is a sectional view taken along line II--II 
of Fig. 1; 
Fig. 3 diagrammatically illustrates the arrange- 
ment and circuits of a telemetric system embody- 
ing the preferred form of this invention; and 
Fig. 4 diagrammatlcally illustrates the arrange- 
ment and circuits of a telemetric system embody- 
ing an alternate form of this invention. 
As shown in Fig. 1, the transmitter of this in- 
vention may be mounted on a U-shaped member 
5 provided with an opening into which is fitted a 
threaded collar 7 secured to member 5 by lock 
nuts 8 and 9. An additional lock nut ! ! is pro- 
vided on collar 7 fo clamp the transmitter as- 
sembly to a suitable mounting place such as a 
switchboard !2. 
A rotatable shaft ! 3 extends through collar ] 
and is journaled therein. Shaft !3 is provided 
with a head portion !4 extending into an open- 
ing in a support 15. The support is rigidly 
clamped against a shouider portion 2! of shaft 
! 3 by a screw ! 8 and a washer ! 9. 
An annular cote 25 for a winding of axially dis- 
posed turns is provided and af least when the 
winding is made from wire having a low dielectric 
strength between turns, cote 25 may be composed 
of any suitable insulating material having any 
suitable shape, such as the rectangular shape 
shown. 
A member of any suitable conducting material 
in the form of a wire or an arcuate bar 25 is 
inserted in a slight recess formed in cote 25 
through a 90 degree angle. A second arcuate 
conductive bar 2] is inserted in a second recess 
formed in the cote through a 9O degree angle 
diametrically opposite the recess containing bar 
25. Bars 25 and 2] are preferably dimensioned 
so as to seat in the recesses below the remainder 
of the outer surfaces of core 25, and are secured 
to core 25 by cernent. 
Cote 25 is wound with a single winding 28 con- 
sisting of. a plurality of axially disposed turns Of 
wire of uniform cross section, as shown in Fig. 2, 
and is. so wound as to bave a uniform number of 
turns thereon per unit of peripheral length. The 
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segment of the winding 8 which tests on bar 
26 is conductively joined thereto by any suitable 
known means, such as high temperature solder- 
ing, te thereby forma low resistance connection 
between the turns of the 90 degree winding seg- 
ment resting on bar 2G. Similarly, the segment of 
winding 28 resting on bar 27 is conductively 
joined thereto te form a second low resistance 
connection between the turns of this second 90 
degree segment. Cote 2G is concentrically 
tached te support 5 by any suitable means suct 
as air drying cernent 24 or a coating of vitreou, 
enamel. Rotation of shaft 3 in accordance with 
an indication te be transmitted causes rotation of 
support {1 and cote 25 within member 5. 
If desired, cote 25 may be composed of a con- 
ductive material, if the turns of winding 2 and 
bars 26 and 27 are suitably insulated from the 
cote 25. 
A plurality of contact nlaking brushes make 
contact with bared portions, of tlze turns of.wind- 
ing 2{1 when support . and cote 2{1 rotate. In 
the embodiment illustrated, four contact making 
mechanisms in the ferre of a pair of rollers 
and a second pair of ro]lers 3 are shoxn, each 
follet being spaced 90 degrees from its adjacent 
rollers. The four rollers and their assembIïes are 
similar and, therefore, the elements of onIy one 
assembly are identifled by reference numerals te 
avoid unduly crowdïng the draving, loller 
composed of any suitable conducting material 
and is freely rotatable on  pin {1 caried by a 
fork 2S. Fork 29 is in turn pivotally mounted on 
a pin 3 | carried by a-second fork 32. 
All forks 32 are secured by their studs 33 and 
locating pins {1 te a common base 34 of suitable 
insuIating material forming  supporting means 
therefor. Each stud 33  is tapped te receive a 
terminal screw 35. Stud 33, forks 28, 3., and pins 
8, 3! are of suitable conducting materiat se as 
te freely conduct current from follet 2{I te termi- 
nal screw 3{1. Each follet is biased by aspring 
 te maintain the rollers in good electrical con- 
tact with the bared surface of winding 2{1 at all 
times. 
A cylindrical projection 4 of suitable insulat- 
ing material is centrally mounted on base 
Projection 4 is provided with a collecter ring 
set in a recess about the periphery of projection 
4! and conductively connected te a terminal 
screw 43 by a bar 44 and a terminal stud 45. 
A conductive rod 46 terminting in a contact face 
47 atone end extends axiatly through the center 
of projection 4 and is connected te a terminal 
stud 4{1 and a terminal screw 4 at its other end. 
A flexible contact finger 62 having a contact 
button {1 in contact with collecter ring 42 is 
secured by a screw St| te support  5, and a second 
flexible contact flnger 55 having a contact button 
{1 in engagement with contact face 47 is secured 
by a screw 57 te support 6. Contact fingers 
and 55 are connected te bars 2 and 27 and their 
associated turns of winding 2 by conductive 
connectors {1, 9, respectively, se that when a 
source of electrical energy is connected te termi- 
nal screws t3, 9, the resistor transmitter com- 
prising winding 2{1 and bars 26, 27 is continuously 
supplied with current as relative rotation takes 
place between the rotlers and winding 2{1. 
The entire assembly may be housed within a 
casing 22 and provided with a cover 5{1 securely 
fltted against a shoulder 37 of base 34 te protect 
the assembly frein foreign marrer and accidental 
contact with its terminals. 
Fig. 3. diagrammatically illustrates the 
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rangement and connections of the preferred em- 
bodiment of the transmitter of this invention in 
conjunction with a telemetric system. Brushes 
2{1 are connected te the stator coils 2 of a re- 
5 ceiver of any suitable type such as one employ- 
ing a permanent magnet rotor ]]. Brushes 3 
are connected te a second' pair of receiver stator 
cofls {14 displaced 90 electrical degrees from coils 
62. lotor 63 is mounted on a shaft {15 connected 
10 w.ith any device te be remotely actuated. Shaft 
{1{1 may serve,, for example, te actuate a device 
 requiring substantially no torque, such as a 
pointer ] te be moved over an indicating dial 67. 
Slzaft {1 . may aise be used te drive a device 
15 quiring exertonof.a substantial torque, such as 
a valve {1 for controlling the flow of fluid 
through a conduit. 
The transmitter is energized from any suitable 
source such as a battery {19 connected te bars 2{1 
20 and 27 in the manner hereinbefore described. In 
the position sho»n in Fig. 3, brushes 3{} con- 
nected te receiver coils4 are connectec directIy 
across battelj 6, whiIe the brushes {} are t 
equipotential points on winding 2 anoE there- 
25 fore no current flows through coils {12. Ilnder 
these conditions, rotor 3 aligns itself with the 
fleld produced by coils 4 and assumes the posi- 
tion shovn. 
lotation of shaft 3 in accordance with an 
30 indication te be transmitted rotates- core 28 and 
winding 2{1'under the rollers 2{1, {1 and varies the 
resultant magnetomotive force in the receiver. 
As long as the pair of brushes connected te cofls 
64 remain in contact with the turns of winding 
35 2G short circuited by bars 2 and 27, the mag- 
netomotive force of coils 64 remains constant in 
magnitude, while rotation of widing 2{1 with re- 
spect te the brushes connected te aoiIs {12 causes 
the current through coils 2 te increase in a di- 
40 rection dependent UlaOn the direction of rotation. 
The resuItant current and magnetomotive force 
in the receiver, cofls varies according te the posi- 
tion of the brushes 2{1, 3{1 and causes the rotor 
63 te assume a position corresponding te the po- 
45 sition of shaft ri. 
The ratio between the resistance of either of 
the pair of receiver coils 2 or ç4 and the re- 
sistance of winding.2{1 as meaured between.bars 
2 and 27may be of any suitble value, but is 
50 preferably of the order of 3.6 te ! for optimum 
accuracy of the embodiment fllustrated in Fig. 3. 
Fig. 4 diagrammatically illustrates another 
embodiment of this invention, in which only one 
arcuate bar 27 is used and in which the end 
5, turns of a 90 degree resistor segment opposite 
bar 27 are joined together by a low resistance 
connecter 7 , such as a strip of wire. The termi- 
nals of battery 6] are connected te connecter 7 
and secret 27 and the operation of the trans- 
60 mitter is similar te that described above for the 
embodiment illustrated in Fig. 3. For the em- 
bodiment illustrated in Fig. 4, the ratio between 
the resistance of either of the pair of receiver 
65 coils {12 or 64 and the resistance of winding 2{1 as 
measured between bar 2 and connection 7 t may 
be of any suitable value, but is preferably of the 
order of 1.5 te 1 for optimum accuracy. 
Although but two embodiments of the present 
70 invention have been illustrated and described, it 
will be apparent te those skilled in the art that 
various changes and modifications may be ruade 
therein without departing ïrom the spirit of the 
invention or from the scope of the appended 
ï5 claims. 



Itis claimed and desired fo secure by Letters 
Patent: 
1. A elemetric resistor transmitter comprising 
an annular core, a winding o.ï wire of uniform 
cross section on said cote, said winding having 5 
a constant number of axially disposed turns per 
unit of periphera] length, means for insulating 
each said turn from the adjacent said turn, means 
forming a low resistance connection between each 
turn and the adjacent turns of a ftrst 90 degree 0 
segment of said resistor for connection to a ftrst 
terminal of a source of current, means forming 
another low resistance connection between the 
end turns of a second 90 degree resistor segment 
diametrically opposite said ftrst segment for con- 15 
nection fo a second terminal of said source, a 
plurality of equiangularly spaced brushes in con- 
tact with said resistor for connection te a receiver, 
and means for causing relative rotation between 
said brushes and said resistor in accordance vith 20 
an indication tobe transmitted to supply said re- 
ceiver with currents which are a measure of said 
rotation. 
2. A telemetric resistor transmitter comprising 
an annular core, a winding of wire of uniform 25 
cross section on said cote, said winding having 
a uniform number of axially disposed turns per 
unit of peripheral length, means for insniating 
each said turn from the adjacent said turns, 
means forming a low resistance connection be- 30 
tween each turn and the adjacent turns of a 
ftrst 90 degree segment of said resister for con- 
nection to a ftrst terminal of a source of current, 
means forming another low resistance connection 
between each turn and the adjacent turns, of a 35 
second 90 degree segment diametrically opposite 
said flrst segment for connection to a second ter- 
minal of said source, a plurality of equiangularly 
spaced br.ushes in contact with said resister for 
connection te a receiver, and means for causing 40 
relative rotation between said resistor and said 
.brushes in accordance with an indication tobe 
transmitted to supply to said receiver currents 
which are a measure of said rotation. 
3. A telemetric resistor transmitter comprising 45 
an annular core, a winding of wire of uniform 
cross section on said cote, said winding having a 
uniform number of axially disposed turns per 
unit of peripheral length, means for insulating 
each said turn from the adjacent said turns, 5 
means forming a low resistance connection be- 
tween each turn and the adjacent turns of a ftrst 
90 degree segment of said resistor for connection 
to a ftrst terminal of a source of current, means 
forming another low resistance connection be- 55 
tween each turn .and the adjacent turns of a sec- 
ond 90 degree segment of said resistor diametri- 
cally opposite said ftrst segment for connection 
to a second terminal of said source of current, a 
ftrst pair of brushes in contact with said wire at  
diametrically opposite points of said resistor for 
connection to a coil of a receiver, a second set of 
brushes in contact with said wire displaced 90 
degrees from said flrst set of brushes for connec- «5 
tion to another coil of said receiver, and means 
for causing relative rotation between said brushes 
and said resistor in accordance with an indication 
te be transmitted to supply currents to said coils 
which are a measure of said rotation. 7o 
4. A telemetric resistor transmitter comprising 
an annular cote, a winding of wire of uniform 
cross section on said core, said winding having a 
uniform number of axially disposed turns per 
.unit of peripheral length, means for insulating 
each said turn from the adjacent said turns, 75 
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means forming a ]ow resistance Connection be- 
tween each turn and the adjacent turns of a flrst 
90 degree segment of said resistor for connection 
to a ftrst terminal of.a source of current, means 
forming another low resistance connection be- 
tween the end turns of a 90 degree segment of 
said resistor diametrically opposite said flrst seg- 
ment for connection to a second terminal of said 
source, a flrst pair of brushes in contact with said 
resister at diametrically opposite points of said 
resistor for connection to a coil of a receiver, a 
second set of brushes in contact with said wire 
displaced 90 degrees from said ftrst set of brushes 
for connection to another coil of said receiver, 
and means for causing relative rotation between 
said brushes and said resistor in accordance with 
an indication fo be transmitted to supply cur- 
rents fo said coils which are a measure of said 
rotation. 
5. A telemetric resistor transmitter comprlsing 
an annular cote, a winding of wire of uniform 
cross section on said cote, said winding having a 
.uniform number of axially disposed turns per 
unit of peripheral ]ength, means for insulating 
each said turn ïrom the adjacent said turns, 
means ïorming a low resistance connection 
tween each turn and the adjacent turns of a flrst 
90 degree segment of said resistor for connections 
fo a ftrst terminal of a source of current, means 
forming another low resistance connection be- 
twecn each turn and the adjacent turns of a 90 
degree segment of said resister diametrically op- 
posite said first segment for connection fo a sec- 
ond terminal of said source, a first pair of con- 
tact making rollers in contact with said wire at 
diametrically opposite points of said resistor for 
connection to a cofl of a receiver, a second set of 
contact making rollers in contact with said wire 
displaced 90 degrees from said flrst pair of rollers 
for connection to another cofl of said receiver, 
and means for causing relative rotation between 
said flrst and second rollers and said resistor in 
accordance with an indication tobe transmitted 
to supply currents to said cofls which are a meas- 
ure of said rotation. 
6. A telemetric resistor transmitter comprising 
two terminals, an annular cote, a winding of wire 
of uniform cross section on said cote, said wind- 
ing having a uniform number of axially disposed 
turns per unit of peripheral length, means for 
insulating each said turn from the adjacent said 
turns, means forming a low resistance connection 
between each turn and the adjacent turns of a 
flrst 90 degree segment of said resister connected 
to one said terminal, means forming another ]ow 
resistance connection between each turn and the 
adjacent turns of a 90 degree segment of said re- 
sistor diametrically opposite said flrst segment 
connected to the other said terminal, a flrst pair 
of brushes in contact with said wire at diametri- 
cally opposite points of said resister for connec- 
tion to a cofl of a receiver, a second set of brushes 
in contact with said resistor displaced 90 degrees 
ïrom said first set of brushes and connectable to 
another coil of said receiver, supporting means 
for said brushes, means for causing rotation of 
said resistor in accordance with an indication to 
be transmitted, and contact means mounted on 
said supportlng means connectable te a source of 
current and continuously engaging said terminals 
as said rotation takes place for supplying current 
to said resistor. 
CHARLES R. MIKOLIC. 
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